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Abstract

This paper presents a model of problem solving that specifies the way
in which system properties give rise to a set of generic problems that must

be resolved by all organizations.' The adequacy of an organization's prob-

lem solving is hypothesized to be related to the resources (inputs) avail-

able to the system and to the appropriateness of its structures. This

model, including the relationship between problem solving adequacy and sys-

tem outputs, is tested in a sample of twenty-five public schools.
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Problems of Complex Systems:

A model of system problem solving applied to schools
1

Problem solving in schools is a continuing concern in an age of declining

enrollments, budget cuts, and the decreasing quality of teacher work life.2 Schools,

like all systems open to their environments, face problemsthat is, conditions

producing tension or disturbances in the system's internal equilibrium. These

problems, which are generated by the basic properties that characterize open

systems, must be properly managed on an on-going basis by all organizations. The

relevance of problem solving to system effectiveness, and the organizational

variables associated with successful problem solving, have received considerable

attention in the field of organizational theory.
3 While these issues are directly

relevant to school organizations, they have received somewhat less attention in the

area of educational administration.

Building on the work of Georgopoulos and Cooke, Katz and Kahn, Rousseau,

and others, this paper presents a model of organizational problem solving for

schools.4 The model focuses on system properties and a set of problems that all

systems must solve to remain organized and viable. The model considers the

importance of system inputs to the problem-solving process and the conditions under

which inputs may lead to adequate problem-solving. It also addresses the link

between problem solving and the level of organizational outputs. As a partial test

of the systems framework developed here,' data from 25 elementary and secondary

schools are used to examine the relations among school funding, organizational

structures, problem-solving adequacy, and school outputs.
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A model of systems properties and problems

Though much has been written about the effectiveness and performance of

complex organizations, there has been little convergence in this literature.

Proponents of the two traditional models of organizational effectiveness have

argued that organizations either must accomplish explicit goals and purposes (the

goal model) or garner scarce resources (the natura, system 'node') to be effective.5

Yet many organizations make money and obtain resources while failing at other

important tasks such as adapting to environmental changes and integrating member

into the system. Such failures may threaten the organization's future viability even

when it is successful in the short-run along the traditional criteria. There is more to

being an organization than garnering resources and working toward the present goals

of the system. But no overarching framework has been developed which delineates

what formal social systems must do to remain organized and viable.

An understanding of organizational viability may be acquired by exploring the

basic attributes of these systems. Implicit in the goal model is the idea that

organizations are purposive while predominant in the natural systems model is the

concept of organizational openness. Purposiveness and openness are properties that

characterize to some degree all systems from the amoeba to the multinational

corporation.
6 However, these are only two of the many properties of open systems.

For example, all systems are characterized by the property of entropythe

tendency to move toward maximam disorder or disorganization. Georgopoulos and

Cooke? have argued that general properties of systems such as entropy give rise to

problems that systems must solve if they are to survive. The property of entropy,

for example, gives rise to the problem of obtaining input. New information and

matter-energy must be imported by the system to compensate for that which is lost

over time through irreversible processes.
8 Similarly, the property of openness gives

rise to the problem of adapting to changes in the environment as well as to the
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problem of maintaining an internal equilibrium in response to these changes. Failure

to solve such problems as input, adaptation, or maintenance perpetuates stress and

increases strain within the organization.

Viewed in the context of systems theory, all organizations can be

conceptualized as systems which must solve problems that are produced by their

attributes or basic properties. Since problems are conditions that involve systemic

stress or tension, solving these problems is necessary for organizational viability.

Using the general properties of systems, we can specify five sets of problems that

arise in and must be solved by organizations (Table 1).9

Input, Conversion, and Output problems

All systems are faced with the prob-em of input, or the importation of energy

from the external environment. 10 Resources or energy in the form of people,

materials, and information must be garnered on a continuing basis by all

organizations. These resources are needed to carry out work and to counteract

entropy (i.e., to maintain or reorganize the system).

Coupled with the problem of input is that of output. Some product or set of

products must be exported across the system's boundaries to other parts of the

suprasystem as well as to subsystems (groups and individuals) partially included in

the system. This exportation of matter-energy and information enables the system

to carry out exchanges which can, provide it with new inputs. The need for this

exchange arises due to suprasystem and subsystem entropy. Higher- and lower-level

systems cannot simply provide the organization with energy; they must also receive

energy from it to counteract their own entropic tendencies. Societies require the

goods and services of organizations to cope with their own problems and members of

organizations need remuneration and other rewards to maintain their livelihood.

Organizations therefore face the problem of exporting their products and resources

to other systems whose needs render the exports useful.
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Table 1

A Mapping of Problems and Properties

Problems Properties

I. Input-output

Input Organizational entropy

Conversion Purpose

Output Subsystem and suprasystem entropy

II. Control

Input control

Output control

III. Across subsystems

Coordination Subsystem interdependence and
differentiation

Range of stability, openness,
and environmental interdependence

Resource allocation Subsystem entropy and
differentiation

IV. Across system levels

Adaptation

/
Openness, interdependence, and
continuity

Integration Partial inclusion and internal
differentiation

V. Organizational preservation

Maintenance Entropy and openness

Reorganization Entropy

Strain amelioration Failure to solve other problems
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Given this axchange between the organization and its suprasystem and

subsystems, some of the resources imported by the system must he converted for

exportation. To have something to export, the organization must process its input in

such a way as to add value to it. The addition of value is accomplished through the

organization's conversion or throughput process (a critical aspect of an

organization's technology)." Thus organizations must solve conversion problems,

including problems associated with selecting and implementing appropriate

techniques. The exact nature of these conversion problems depends on the

organization's purpose and the types of tasks being performed as well as on the

tech/deal knowledge available concerning task performance.

Input and Output Control Problems

The problems of input, conversion, and output are associated with the basic

phases that constitute the organization's work cycle. 12 Two other problems,

however, complicate this work cyclethe problems of input control and output

control. Mechanisms used to solve input control problems buffer the conversion

process from uncertainty and variability in inputs. Solutions to output control

problems reduce variability in the quality and quantity of the organization's products

or services.13

Problems of input and output control arise due to the basic systems property

of range of stability. When system variables are forced to the point at which a

correction must occur (i.e., beyond their range of stability), a strain is produced in

the system. 14 Input control can reduce the frequency and the magnitude of these

strains. Potential inputs with an excess or deficiency of critical characteristics can

be filtered out or denied entry into the system. (Admission standards and student

selection procedures are used by private universities for this purpose.) Alternatively,

.nputs can be controlled internally when openness to the environment is great and all

potential inputs must be accepted. (The systematic placement of students into
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advanced or remedial classes is used by public schools for this purpose.) Outputs are

similarly controlled in a number of ways; for example, outputs can be subjected to

quality control procedures to reduce fluctuations in the quality of products exported

to the environment.

The work cycle of organizations, therefore, involves solving problems of input,

input control, conversion, output control, and output. These problems are solved

through the application of knowledge about (among other things) the nature of

inputs, the effects of different procedures or processes on inputs, and the methods

appropriate for quality controlall of which represent types of knowledge

manifested in the organization's technology.
15 The application of relevant

knowledge can enhanbe the efficiency with which the organization achieves its

purposes; this, however, does not ensure system viability. A variety of other

problems also must be resolved on a continuing basis.

Problems with Subsystems: Coordination and Resource Allocation

Two important problems that must, be resolved in organizations directly

concern their diverse subsystems and componentscoordination and resource

allocation. 16 First, organizations must coordinate in time and space the efforts and

activities of critical subsystems and members so that they facilitate the

accomplishment of organizational tasks.
17 The problem of coordination arises as a

result of the system properties of differentiation and interdepen' :nee. Over time,

systems tend to become increasingly complex and elaborate with progressively

differentiated components.
18 These components, and the activities they perform,

are mutually dependent and present contingencies for one another. These

interdependencies generate a variety of coordination problems including, for

example, the problem of articulating the work of fourth grade teachers with that of

third grade teachers.

Second, organizations have to allocate resourcesincluding information,

1;
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materials, and energyto their various subsystems and members. This problem

arises as a result of subsystem entropy and differentiation.19 Resources must be

allocated to the organization's critical subsystems, that is, those subsystems that

solve problems and carry out specialized processes necessary for the survival of the

system. Like the system as a whole, subsystems tend toward disorder and require

energy from the outside to maintain and reorganize themselves. Thus, after

organizations solve the problem of obtaining energy from their environment and

from their members, this energy must be distributed to critical subsystems. This

distribution is complicated by the extent to which subsystems are differentiated and

address different system problems or stresses. The types of stress facing a system

change over time. Consequently, the allocation of resources to those subsystems

responsive to current forms of system stress is a continual problem.

Problems across System Levels: Integration and Adaptation

Lower-level systems including groups and individuals are embedded within

organizations which, in Wm, are embedded within higher-level systems such as the

societal suprasystem. This embeddedness creates the potential for at least two

cross-level problems that organizational systems must manage. First, they must

adapt to instability, change, and uncertainty in their environments. The openness of

organizations to their environments and their interdependence with other systems

give rise to this problem of adaptation. 20 Adaptation is complicated because

organizations as systems tend toward continuity or internal stability21 even though

they operate within multiple subenvironments imposing changing and sometimes

conflicting demands.

Second, organizations must integrate or bind members into the system and

bring about some consistency between the goals of members and those of the

organization to ensure member involvement and cooperation with organizational

requirements.
22 The problem of integration arises because members are only
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partially included in the organizatiOn23 and are likely to have objectives that are

consistent with those of systems other than the focal organization. Solution of the

integration problem is ?.omplicated by internal differentiationthe tendency for

components and subsystems to move toward distinct and often inconsistent goals, 24

and by intersystem differentiationthe tendency of systems at different levels to

move toward different processes and goals.
25

Proper management of the problems of adaptation and integration can greatly

enhance system viability. Adaptation may involve, for example, adoption of a new

and more efficient technology for conversion processes. A new technology (such as

individualized instruction) not only can increase the adequacy of conversion

processes but also can promote or facilitate problem solving in related areas

including input and output control. Integration can similarly enhance problem

solving and viability, especially when members\ bound into the system by,zt,

personal objectives that are consistent with those of- he organization. Members

who accept the organization's objectives are likely to make relatively great

contributions to the system.26

Problems of PreservinT and Per etuatin the Or anization: Maintenance, Strain

Amelioration, and Reorganization

Organizational members rely on the technology and structure of the system to

carry out their work and to solve problems. 27 Task performance and problem

solving become difficult, however, if the technologies and structures become

disordered (entropy) or if the organization is disturbed by external forces (due to
;openness). Organizations, therefore, must direct some energy toward (i.e., use some

resources for) maintaining themselves.28 The application of resources for this

purpose is most feasible when "slack resources" are available 29that is, when the

problems outlined above are resolved without expending all of the system's inputs.

Organizations lacking such resources will be less able to maintairl.their technologies
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and structures, will find it difficult to subsequently resolve other problems, and may

face an unplanned dissolution.

Slack resources also must be used to manage strain in organizations. Strain

amelioration is a second-order .problem--one that arises due to a- failure to resolve

any of the more basic problems Ascribecl,at56ire.
30 For example, strain can arise as

a result of a lack of input, poorly coordinated activities, or inappropriate allocation

of resources to subsystems. Organizational strain is reduced as the problem

creating the strain is addressed and organizational variables are brought back within

their range of stability.31 However, temporarily unresolved problems can create

strain in the organization's subsystems and components and these strains also must

be ameliorated. For example, a shortage of personnel (i.e., failure to solve input

and/or resource allocation problems) can lead to role overload and interpersonal

conflict. Such stressors can produce strains such as job dissatisfaction and physical

illness. If the system is to continue to function properly, resources must be directed

toward reduaing.these strains.

Finally, the' viability of an organization depends upon its capacity to

reorganize itself. The problem of reorganization, like that of maintenance, arises

because of the system property of entropy. However, unlike maintenance, which

involves only the preservation of existing structures, reorganization involves the

establishment of new ones. Solving the problem of reorganization can mean

"developing, elaborating, initiating, and revising" the organization's performance

progra ms.
32 It, can also mean altering the more basic structures of the system,

including the way ip'which members are ordered and coupled in terms of roles,

norms. communication, and authority.33

The problem of reorganiAtion can be solved most adequately in organizations

having slack resources. The use of resources for this purpose provides for system

growth and development. Systems that are reorganized in consideration of current
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and expected internal and external changes will be in an advantageous position to

solve current and future problems. For example, mechanisms for solving problems

that are consistent with an organization's interdependence with its environment, as

well as with the characteristics of that environment, facilitate solving the

adaptation problem. Similarly, establishing new structures that are responsive to an

organization's internal interdependencies facilitate solving the coordination

problem.35 More generally, mechanisms that are appropriate with respect to the

basic properties of the systernwill promote organizational problem solving and

viability.

Problems and Problem Solving

To address the problems described above, organizations use both technology

and structure as bases from which to derive solutions. Technology is the application

of knowledge to perform work.
36 In organizations, this application of knowledge is

reflected in three qualitatively distinct modes or orders of technology: the

information and skills possessed by organization members and the equipment they

use; the performance programs or procedures that guide and direct activities; and

the activities constituting the organization's workflow.
37 Structure is the ordering

anc: coupling of organizational components and is reflected in the patterning and

linkages among people, performance programs, or activities.38 For example, people

possessing information and skills are ordered and coupled through authority,

communication, normative, and role structures. Similarly, performance programs

(and activities) are organized through structures which interconnect and order them

in time and space.

Knowledge, skills, and resources are preconditions for problem solving. 39
In

organizations, these preconditions are largely embedded in the three orders of

technology described above. Those resources not embedded in the organization's



technology include certain inputs to the organization (e.g., funding, materials) whose

acquisition and/or allocation may constitute a large part of any problem's solution.

Structures represent means for organizing components and reflect in part the way in

which organizational resources (e.g., personnel, information, power) are distributed.

The manner in which components are organized contributes to problem solving in

various ways and shapes how effectively the potential of each component is used.

Those structures ordering and coupling indiv.iduals (e.g., norms and communication)

may, for example, enhance or limit the degree to which any individual's knowledge is

transmitted, shared, and utilized in the problem-solving process. In facilitating

problem solving, certain structures may be more appropriate than others.

Appropriate structures are those that organize & system's technological

components (skills, procedures, and activities) in ways that promote task

performance and problem solving. The first order of the organization's technology,

the knowledge and skills possessed by individuals or collectively by organizational

subunits, can represent both a source of innovative ideas as well as a repository of

r procedures that have been effective in the past. These and other previously -

established procedures or performance programs (which constitute the second order

of organizational technology) may facilitate problem solving by limiting the search

processes needed to identify appropriate problem solutions.
40 Finally, the third

order of technology, the activities carried out by the organization (e.g., computer-

assisted instruction, quality control checks) may provide the means for effecting or

altering those conditions that are viewed as organizational stressors (e.g.,

unmotivated students, poor product reliability).

Technology and structure are used jointly for problem solving. For example, in

response to the difficulties involved in teaching reading (part of the generic problem

of conversion in schools), staff who possess knowledge regarding the types of reading

programs available (technology) and who are linked together by horizontal
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communication channels and norms supporting staff cooperation (structure) may

generate and implement a solution such as a special intensive training program for

problem readers. This type of solution illustrates the way in which' structure can

provide a base for the application of knowledge (technology). More generally, the

application of knowledge and effective problem solving depends on the availability

of structures that are appropriate to the problems faced by the organization.

Hypotheses

This model of organizational problem solving suggests a number of general

hypotheses that can be tested in schools. These hypotheses concern the relations

among organizational inputs, structures, problem solving, and outputs. The inputs

considered here are financial (expenditures per pupil) and the outputs include the

satisfaction derived by the teaching staff and the performance of students on

standardized tests. Structures are considered in terms of the presence of linkages

between members that are likely to be appropriate for problem solvingincluding

participative decision making arrangements, strong vertical communication

channels, and norms supporting high standards of performance. Problem solving is

considered in terms of the perceived adequacy of problem solving in the areas

described above.

First, it is hypothesized that funding is positively related to the adequacy of

problem solving. High levels of funding make available to schools qualified staff,

materials, and other resources which, according to MacCrimmon and Taylor, are

critical for the adequate solving of problems.41 High funding also can provide

residual resources for reorganizing the system and maintaining appropriate

organizational structures. Thus it is hypothesized that funding is positively related

to the presence of structures that are appropriate for problem solving. (Behind this

hypothesis is the assumption that certain structures, including participative
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it iarrangements, are expensive to establish and use on a regular basis.)42 Third, t s

hypothesized that the presence of tipprbpriate structures is related to the adequacy

of problem solving. Previous theoretical and empirical work has suggested that

participative structures, vertical communication, and norms supporting high

standards promote effective problem solving.43 More recently, these structures

have been shown to improve problem solving processes in experiments designed to

assess the impact of structural changes in schools.44 Given certain environmental

and other differences across schools, there should be some variation in the extent to

which these structures are appropriate for solving their particular problems.

Additionally, there should be some variation across problem areas with respect to

the appropriateness of these structures given the different system properties

generating the problems. 45 Nevertheless, these structures are expected to be

positively and significantly related to the adequacy of problem solving in the

different areas.

Finally, if problems are adequately solved, organizations are more likely to

produce outputs that are valued by the suprasystem (e.g., good performance by

students on standardized tests) and by organizational members (e.g., satisfying jobs

for teachers). Thus it is hypothesized that problem solving a

related to the production of valued outputs. This hypothesis is supported by

research carried out in hospitals 46 and other service organizations.

Method

Sample

A set of 25 public schools was selected to obtain a sample of teachers

representative of all those employed in the southeastern quadrant of the lower

peninsula of Michigan. All schools in this geographical area were listed in a

sampling frame organized first by type of school (elementary, middle/junior, and
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senior) and then by county. Within each county, schools were listed by size (i.e.,

number of teachers), alternating from small-to-large to large-to-small between

courties. Twenty-five schools were then randomly selected with the probability of

J'c ection weighted by the size of each school. The final sample included 11
- - .

e. . .

elementary schools, 6 middle and junior high schools, and 8 senior high schools from

23 different districts.

Instrumentation

Data were obtained from two major sources. First, information about student

achievement and expenditures per pupil were obtained from the Michigan State

Department of Education. Student achievement data were provided by the state at

both the district and school building level. Data on expenditures per pupil were

provided at the district level only. Second, information about organizational

structures and problem-solving adequacy was obtained from eight randomly selected

teachers in each of the 25 schools. (These data were collected during the summer

months of 1979.) Of the 200 teachers jinitially selected, 23 (11.5 percent) could not
4

be contacted due to extended vacations or job changes. Another 18 teachers (9

percent) preferred not to participate in the study. Additional teachers were

randomly selected until eight individuals could be surveyed from each school. The

200 teachers were interviewed, usually in their homes, and then asked to complete

and return a self-administered quest onnaire.

Problem-solving measures

Problem-solving adequacy in the various areas was measured through

questionnaire items with five-point response Scales included in the self-administered

questionnaire. At least two, and usually three, questions were asked about each

problem area (see Appendix for list of representative items). NIost of these items

were adapted from Coughlan's School Survey
47; some were modified from surveys

designed to measure problem-solving adequacy in hospital subunits"; and others
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were developed specifically for this study.

The questionnaire items were worded to refer to the school rather than to the

respondent and were designed to measure organizational rather than individual

phenomena. Nevertheless, analyses of variance (by school) were run on the indices

based on these items to determine whether variance in responses across schools was

greater than that within schools. This procedure has been used in various studies to

assess the appropriateness of aggregating individual responses to the organizational

level.49 These analyses generally showed that the variance across schools was

greater than that within schools, suggesting that the variables measured were

organizational-level phenomena. Two indices that performed poorly on this test

(integration and maintenance) were excluded from subsequent analyses. The

remaining indices are listed in Table 2 along with the results of the analyses of

variance and their Cronbach-alpha reliabilities. Two indices are included for

adaptationadaptation to the technical sector of the environment (indicating

technological innovativeness) and adaptation to the social or community sector. An

organization may be differentially open to these two sectors of the environment and

the adequacy of its adaptation to these sectors may vary.
50

Structure Measures

Vertical communication, normative structure, and participation in decision

making were measured through items using five-point scales in the teachers' self-

administered questionnaire: Representative items are listed in the Appendix and

scale ANOVA's and reliabilities in Table 2. Participation was neasured by asking

teachers the extent to which they participate in each of a number of different

decisions. 51 Two indices were then constructed from these questionsone

representing participation in technical or instructional decisions and the other

representing participation in managerial decisions.
52 Vertical communication and

normative structure were measured wish items from Coughlan's School Survey and

Zu
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Table 2

Scale Reliabilities and Analysis of Variance

Scale

Problem solving:

Input control (student placement)

Conversion (instructional appropriateness)

Output control (grading/testing)

Coordination

Resource allocation (supplies/materials)

Adaptation (technical sector)

Adaptation (social sector)

Strain amelioration (interpersonal conflict)

Structure:

Vertical communication

Normative structure

Participation (managerial domain)

Participation (technical domain)

ritput:

Late :MVO

.63 3.11':**

.74 2.61**

.57 2.08*

.72 2.13*

.81 5.45***

.73 5.16***

.70 8.08***

.62 3.42***

.56 2.45**

.64 2.27**

.69 2.67**

.73 1.65

-Job satisfaction .61 2.22*

p 5 .01

*
*p 4 .001

***
p 4 .0001

a Internal consistency reliabilities at the individual level.

bTests whether between-school differences in teacher responses are

greater than within-school differences.

4.
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other questions developed specifically for this study.

Input and Output Measures

The organizational input considered here is the amount of money the school

district has available and expends per student. This input was measured in terms of

total general expenditures per pupil. Across the 25 schools in this sample, this

measure correlated .95 with total instructional expenditures per pupil. The general

expenditure measure provides a better indication of total financial input than the

instructional expenditure measure, which includes only that input allocated to

technical activities. (While the latter measure excludes certain types of expenses

that may be incurred and accounted for in different ways from one district to the

next and may provide greater comparability across organizations, it is not usred here

in view of its very strong correlation with the general expenditures measure.) The

expenditure data are for the 1977-78 school year and were collected and provided by

the Michigan Department of Education.53

Outputs from the organization to the suprasystem were measured in terms of

student achievement test scores. Two types of measures were used. The first

measures reflect the percent of students scoring in the top quartile on standardized

statewide math and reading tests. Fourth grade scores were used for the

elementary schools,, seventh grade scores for the middle and junior high schools, and

tenth grade scores for the senior high schools. Information on the percentage of

students scoring in the top quartile statewide on both math and reading tests in 1979

was obtained at both the district and school levels. These test scores, provided by

the Michigan Department of Education, commonly are viewed by community

members as a good estimate of the output or performance of their scho )1s. Many

teachers and administrators, however, do not view these scores as adequate

indicators of the comparative effectiveness of schools. Comparability of these

scores is limited by such things as the socioeconomic status of students and district
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practices regarding "teaching to the test."

Some of the non-comparability of these quartile scores is reduced by a second

set of measures: district gain scores for reading and math for which previous score

levels are controlled. (Note that these residual gain scores were computed only at

the district level due to the absence of school level data on previous achievement

scores.) Based on changes over a three year period in the percent of district students

scoring in the top quartile statewide, these measures are a modified version of an

evaluation technique designed to estimate the relative effectiveness of schools with

different types of students.54 For elementary schools, the percent of district

students scoring in the top quartile at the fourth grade was used to predict the

percent scoring in that quartile at the seventh grade. For secondary schools, the

percent scoring in the top quartile at the seventh grade was used to predict the

percent scoring in that quartile at the tenth grade. In both cases, the output

meanre used here is the-residual (the unexplained increase or decrease in the

percent of students scoring* in the highest quartile) which may be attributable to

teaching quality or the adequacy of organizational problem solving.

Finally, output from the system to its members was measured in terms of the

satisfaction teachers derive from their jobs. Satisfaction was measured with three

interview items from the duality of Employment Survey.
55 The reliability of the

index based on these items is .61 (Table 2).

Results

Correlational analysis was employed to test the hypotheses of this study as

well as to explore the interrelations among the measures of problem-solving

adequacy. Intercorrelations among measures of input, structure, problem-solving

adequacy, and output are presented in Table 3.
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Prcblem-solving Adequacy

Since organizational problem solving is a central issue in this study, the nature

of the interrelations between measures of problem-solving adequacy is a concern.

Intercorrelations among measures of problem-solving adequacy indicate that these

variables are in general positively related. These results are consistent with those

of Georgopoulos and Mann56 and Cooke, Rhodes, and Greenfield,57 who focused on a

subset of the problems considered here. Thus the adequacy with which an

organization solves- one generic problem may be related to how adequately it solves

other problems as well. It is noted, however, that method bias probably affects the

correlations among the proolem areas since all such measures derive from the same

questionnaire.

Input and Problem-solving Adequacy

The first hypothesis asserts that funding is positively related to the adequacy

of problem solving. This hypothesis is consistently supported with all but one of the

eight correlations between expenditures per pupil and problem-solving adequacy

attaining statistical significance (p .05). All the correlations are in the predicted

direction.

Input and Structure

It was also hypothesized that funding is positively related to the presence of

structures that are appropriate for problem solving. Our results partially support

this hypothesis. Though all of the relevant correlations are positive, only two

3tru,tural measures yield statistically significant correlations with funding. Funding

is significantly related to the presence of norms for high performance and to

participation in managerial decisions. These results suggest that financial resources

may be necessary for some organizational strut" -res but not for others. It also is

possible that the presence of certain structures facilitates the garnering of

resources. Though causality cannot be determined, we can conclude that funding

2
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levels are linked to the presence of certain types of structures.

Structures and Problem Solvintcy

The third 1pothesis asserted that the presence of appropriate structures is
tt

related to how well problems are solved. Results indicate that this hypothesis is

generally supported for two types of structure: vertical communication and and

high performance norms. The presence of both these structures is positively related

to how adequately the school solves problems of input control, conversion,

coordination, and social and technical adaptation. Structures for teacher

participation in technical decisions correlate with the adequacy of problem solving

in instructional areas (i.e., input control and conversion) but not with problem

solving in most of the other areas. With one exception, teacher participation in

managerial decisions is not significantly related to problem-solving adequacy. While

these latter findings provide only minimal support for the hypothesized relation

between participative structures and problem solving adequacy, they are consistent

with previous work suggesting that teacher participation is more appropriate in

instructional than in managerial decisions.58

Problem-Solving Adequacy and Outputs

Finally, problem-solving adequacy was hypothesized to be positively related to

the production of valued outputs. Results indicate that measures of problem-solving

adequacy tend to correlate positively with the various output indices. Regarding

output valued by the suprasystem, school and district reading and math scores

generally correlate significantly with problem-solving adequacy in four areas: input

control, conversion, output control, and coordination. Interestingly, reading scores

correlate less highly with measures of problem-solving adequacy than do math

scores. This stronger relationship between math scores and problem-solving

adequacy may be a function of the greater influence exerted by schools on the

acquisition of math skills. Verbal skills may be influenced by non-school factors

p -...
....f A
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.such as child-rearing practices (e.g., when parents read to their children or teach
I

them to read), while math skills may be primarily acquired in school. Alternatively,

math skills may be more easily measured. It is noteworthy that this pattern of

telatiens is upheld for the gain score measures which, by controlling for previous

levels of reading and math achievement, may better reflect those aspects of student

performance attributable to school-related factors.59

Teacher satisfaction, a measure of system output from the perspective of its

members, is significantly related to all but two measures of problem-solving

adequacy. (This finding is in part attributable to methods bias since teacher

satisfaction and problem solving adequacy are assessed through the same data

source.) Although teacher satisfaction .is not significantly related to any measure of

reading or math achievement, those measures of problem-solving adequacy

associated with high student achievement are also associated with high teacher

satisfaction. These findings suggest that the problem solutions that promote student

performance on tests may also enhance teacher satisfaction.

In general, the results described above provide support for the hypotheses of

this study. However, they also suggest that different structures may not be equally

dependent upon the availability of funds: per-pupil expenditures are linked to the

presence of norms supporting high standards of performance and to participation in

managerial decisions, but not to vertical communication or participation in

technical decisions. Additionally, structures are differentially related to how well

schools solve problems; vertical communication and high performance norms

correlate strongly with problem-solving adequacy but managerial participation does

not. Nonetheless, there is evidence of significant and positive relations between

1../financial inputs and certain school structures, between certain structures and

problem-solving adequacy, and be,tween problem-solving adequacy and outputs that

... /
are vaked by teachers and the community.

60
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Discussion

The model of system problem solving presented here highlights the importance

of resources and structures in problem solving. It suggests that one cannot simply

"throw money at a problem." Rather, how the money is used does affect both how

well problems are solved and what is accomplished. The present study provides

evidence that the ways in which a system is organized may make a difference in

terms of the out, uts produced. Inputs to a system may not themselves determine

what the system's output will be or how much of it will result.
-N.

Our findings indicate that high performance norms and vertical communication

structures are related to how well problems are solved. Funding is also related to

problem-solving adequacy, partly because funding may permit the establishment and

use of structures that facilitate problem management. Further, financial inputs

may enable the organization to acquire other resources that are necessary for

,adequate problem solving in general (e.g., highly-qualified staff) or necessary for the

solution of specific problems (e.g., modern instructional equipment).

The results of this study have a number of implications for educational

administrators, teachers, and researchers interested in organizational behavior in

schools. For researchers, the results indicate that organizational theoryand, more

s ecifically, organizational systems theorycan provide a meaningful framework for

understanding the structuring and functioning of schools. Some of the early work

treating schools and other organizations as systems was not particularly helpful in

this respect. In some cases, the linkages between critical variables (e.g., properties

and problems) were not specified; in other cases, numerous variables were

presented, all of which were expected to be interrelated in some unexplained way.

The present paper develops an explanatory framework, based on systems concepts,

which hypothesizes relationships among a limited number of variables. Our

empirical test of these hypotheses suggests that the proposed model is viable but

,2i
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requires einhnrAtinn nnci refinement.

One area for further research concerns the link between system properties and

the difficulty of the problem to be solved. Some schools show more adequate

problem solving than others, but the problems faced by the former schools may be

less difficult than those faced by the latter. A second area for further research

concerns the factors that explain why certain schools with high levels of

expenditures per pupil exhibit appropria'te structures while others do not.' These

factors might range from the leadership styles administrators use to the constraints

imposed by school boards or contracts with teachers' organizations. Other areas for

research include: the way in which classroom variables intervene between problem-

solving adequacy and school output; the ways in which variables like school size

affect structures and problem solving; the mechanisms used by certain schools with

low per-pupil expenditures to adequately solve problems; and the relation of

problem-solving adequacy to other output variables including student satisfaction

and self-esteem.

For administrators, the results of this study indicate that structural changes

particularly those directed toward norms and vertical communicationmight lead to

improvements in the viability and outputs of their schools. Thus when preparing

budgets, administrators (and school boards) should consider allocating some fund to

school reorganization and structural development. Additionally, administrators

should consider the ways in which they are allocating and utilizing their time. Some

administrators may be spending too much time dealing directly with technical

problems and not enough time on problems of maintaining and rebuilding their

organizations. Time spent on reorganization could translate into better technical

problem solving by the teaching staff and, indirectly, could provide the

administrator with more time to deal with managerial problems (e.g., relations with

the community).

..:7sw.
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For teachers, the results of this study indicate that their job satisfaction is

linked to the same variables as is the performance of their students. The

correlations between job satisfaction and student performance are positive but not

significant; nevertheless, both of these outputs are significantly related to problem-

solving adequacy. Thus teacher dissatisfaction may be indicative of conditions

within the school that are related to poor student performance. Dissatisfied

teachers therefore might act to promote organizational change programs that are

directed toward structural change and better problem solving.61 Such programs,

though sometimes unsuccessful, may improve not only the quality of their work lives

but also the quality of their work performance.

While this paper has addressed issues pertaining to the solving of school

problems by teachers and administrators, it began by developing a generic model

applicable to diverse types of organizations or systems. We have moved from a

general theory of system problem solving to issues of funding, structural

appropriateness, and output assessment specific to schools. In many ways, schools

provide an ideal setting for developing, testing, and refining models of organization

and administration. Schools operate in diverse environments, serve many

constituencies, and differ greatly in the resources available to them and the outputs

they produce. Because of both their complexity and intrinsic importance, schools

are fertile arenas for organizational research. The results of the present study

suggest that research on schools can enhance our understanding of systems in

general.

F
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APPENDIX

Representative Scale Items

Input Control (Student Placement)
--The students I work with are placed at the instructional level that is best for them.

'Conversion (Instructional Appropriateness)
--To what extent are the learning experiences in your school diverse enough to accomodate the needs of

all the students?

Output Control (Testing/Grading)
--How adequate are the procedures for evaluating student progress (e.g. achievement tests) in yoir

district?

Coordination
How well do the instructional activities of those teaching different grade levels fit together in

your school?

Resource Allocation (Supplies and Materials)
I have sufficient supplies for my work.

Adaptation (Technical Sector)
--How well does your school keep up with the changes and innovations that are occhrring in education?

Adaptation (Social Sector)
--To what extent has your school been responsive to changes in the needs of the community?

Strain Amelioration (Interpersonal Conflict)
--When disagreements arise about problems facing your school, how well are these disagreements general-

ly worked out?

Vertical Communication
--How much communication is there between the teachers in your school and central office administrators?

Normative Structure
Everyone in my school is expected to work hard to provide students with the best education possible/

Participation (Managerial Domain)
Please indicate to what extent you participate in...
--Hiring new professional personnel.
Planning school building budgets.

Participation (Technical Domain)
Please indicate to what extent you participate in...
--Resolving learning problems of individual students.
--Determining appropriate instructional methods and techniques.

Satisfaction
--If a good friend of yours told you he/she was interested in working in a job like yours, what would

you tell him/her? Would you strongly recommend this job, would you have doubts about recommending it,

or would you strongly advise him/her against this sort of job?


